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Cabinet reftisimOng system 



TECHNEVCAL FIELD 

Hw present iuventioii idates to a lefiigerated air supply system for a freezer aod/or 
refiigerator cabiiiet having at least one cabinet con^artment at least partly defined by 
r walls, an insulatian layer at least partly enclosing said cabinet conqiartment. Said 
c(»iq)attment has an CQnQ>artment opening facing substantially npwaids, which 
conqiartment Opening couneets said cabmet co nip ai tment with the space sunounding 
said c^inet, said cabinet also comprising a door whidi in one position coveis said 
compartment opening and substantially doses said cabinet compartmenL The cabinet 
further comprises a machine conqiartment for storing at least one compressor, at least 
one of said inner walls having a substantially horizonlal shelf plane where at least one 
of the planes is bemg positioned vertically above said madnne ooinnaitment 
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BACKGROUND 

Generally Chwt fieszera have a fieezer compartment defined by an ii 
surrounded by insulation whidi is cased by an outer case. The cooling system is 
normaUy static with a cooling circuit comprising a condenser, a compressor and an 
ev^rator providing cooling eneigy to the compartment Ih static systems the 
evaporator has a laige suifice in direct or indirect contact witti the chest fieezer 
con^arlment Direct contact means that the evaporator is positioned on the inner case 
inside the conq)artment, with cooling agent tubes providing agent to the ev;q>oxator 
fiom the closed cooling system. 



Indirect contact is normaUy used in Chest freezers. In such freezers the evaporator 
cojasist in a meandering hibe CKtendmg between ihe inner and outer case. In order to 
achieve a good heat transfer between the evaporator and the compartment, the inner 
case in normally made in a metal, such as aluminum. The evaporator tube is then placed 
in contact with the inner case in order to transfer cooling energy fiom said tube to said 
case. The cooling energy is further transferred from the inner case to the compartment 



NotmaUy the eve^bralor is plaoed m contact with the inh^ casing at its floor side 
all four sidewalls. 

* 

The Chest fieezer compartment is nonnally enclosed by a door or lid enclosing the 
oomjpartment evening facing vertically upwards. The door is noimatly hinged in the 
outer casing and has a gasket enabling for an air ti^t closing of the compartment The 

» 

hinges are designed to hold the door in an open position when needed. Altemately, the 
door is held in this positicm by other means, Moreov^;^ li^ts means are normally 
mounted on the lid or the inner case and activated when the door is open^. The light 
means enables for the user to see down into the compartment. Chest freezer also has 
baskets hanged resting on the upper horizontal side of the inner and outer cases. These 
baskets are detachable and can be moved along said upper side. 

In Older to provide the right amount of cooling air to flie compartment a control system 
is used. This system contains means to receive measured data of t^qperatuie, coolii^ 
system conditions and operation values adjusted by the user. Using tfaese^ flie system 
opemtes the compressor and cooling system valves in such a way to achieve the besti 
c^mtional conditions. Ihe compressor is then operated so that the cooling agCTt 
provides the right amount of cooling energy to ttie con^artment in oider to achieve a 
proper freezer temperature. 

One major problem with these kmds of static cooling SQ^tems is that the static chest 
freezer systems tend to cieate a lot of frost ice on the compartment wall sides. 
Moreover, the static chest fieezer systems are not very good at achieving an even 
t^tnperature throughout the whole compartment Another problem is that the heat 
transfer is not very efficient from the ev^mtor tubes to the compartment meaning that 
more energy is needed in ordi^ to provide a piqper freezer temperature. A fiurther 
problem is that the arrangement of the evaporator often causes problems during 
manufacture and use since the tube has to be in direct contact with the inner metal case. 

EPO patent publication EP0881441 A shows a system for providing cooling energy into 
freezer and refrigerator compartments. The cooling system is of a dynamic kind and has 
a fan unit which provides cooling energy throughout the compartments. The refrigerated 
air is generated by the evaporator and circulated by a fan that drives air through said 



''ev^Jbiator. -PortiQiiff^ of said air is guided into diSorent direction in wder tb'^vide 
refiigetated air into diffearent parts of tiie cabinet. 




•r and freezer 



The above-mentioned dynantic cooling system is designed fiv a 
conqiartment Dynamic syst^ lilces flus are eonuncmly used especiaUy for cooling 
standing cabinets. Ducts of difiEerent kinds and baffles are dien used in oider to guide 
the air in a proper way. There are difEooit patent qiplications Oat suggest ways of 
inq>Iema!ituig dynamic cooling systems into cabinets. 



The dynamic systems have a lot of boiefits in ordor to solve the Aove-mentioned 
probiems. Since the air is drculated anrand die cabin^ the nunstoiized and heated air 
is removed fiom die cabinei^ -wbkiii avoids fiost ice to be collected on die compartment 
walls and floor. Moreover, (he coolmg system can be compacted, makmg it easira* and 
daeapw to inclement and produce. Anodia benefit is diat the heat transfer vmOa madb 
bettar smce flowing air gets in dnect connect with the foodstuff stored in die 
conmartmoit . 



• 



It is an object of die present invention to provide a cooling system for a C3iest fieezw 
which oiables a fiost-fiee cdnqiartment and also improves the heat transfer between die 
cooling system and die foodstuff. Moreover, it is an object of the inesent mvention to 
provide a cooling system for a chest freezer which is easy to implement mto an oiduiaiy 
di^ fiieezer compartment for production. 



SITMMARV OF THE PRESENT INVENTION 

■ . 

The presrat invention relates to a refrigerated air suj^ly system for a fre«Kr and/or 
refrigerator cabinet havmg at least one cabinet compartmesit at least partly defined by 
inner walls, an insulation layer at least partly oiclosing said csiiinet con^artment Said 
cabinet conq}artmait has an compartment openhig facing substantially upwaids, which 
conqiartment opoung connects said cabinet compartment with die space surrounding 
said cabinet, said cabinet also comprising a door which in one position covers said 
compartment opening aiut substantially closes said oabmet compartment. The cabinet 
fijillier comprises a machine compartment for storing at least one compressor, at least 
one of said inner walls having a substantially horizontal shelf plane where at least one 
of the planes is being positioned vertically above said machine compartment. 



The refiigerated air supply system-^of the presient^veid^ is positioned inside at least- 
one of said cabinet conq>artments, the system comprising at least one evaporator, at 
least one return ducting part and at least one fan. Said refiigjerated air supply system 
further comprises at least one air supply outlet wMdh provides an airflow into at least 
one of said cabinet compartments and at least one air supply inlet which brings an 
airflow out fiom at least one of said cabinet compartments. 

BRIEF DESCRIPTiON OF THE DRAWINGS 

The invei^on will be described in form of an illustmtive embodiment by making 
reference to the accompmying drawings^ in which: 

Fig. 1 shows an exploded p^spective view of the refiigerated air simply system 
according to the present inventicm positioned inside a cabinet 

Fig. 2 shows an ^eploded penspective view of the sole refiigerated air supply system 
according to fig. 1. 

Fig. 3 shows a side view of the refiigerated air supply system according to fig. 2. 

Fig 4 shows a fix>nt perspective view of the return ducting part according to fig. 1 . 

Fig. 5 shows a fixmt view of the return ducting part according to fig. 4. 

Fig 6 shows a back perspective view of the retmn ducting part according to fig. 1. 

Fig. 7 ^ows a back view of the return ducting part according to fig. 6. 

Fig. 8 shows a fiont view of a floor ducting part according to the present mvention. 

Fig. 9 shows a cross section at &C of the floor ducting part according to fig. 8. 

Fig. 10 shows a fiont perspective view of the floor ducting part according to fig, 8. 

Fig, 11 shows a back perspective view of the floor ducting part according to fig. 8. 



Fig. 12 shows a cross sectional view of the cabinet accoiding to fig. 
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DESdupnoN OF AN illustrauve embodiment 

An iUustrative embodiment of the present invention will now be described in relation to 
Ihe accompanied figures 1 - 12. Fig. 1 diaws a chest fieezer cabmet in which a 
refiigemted air supply system is iinplemented. The cabmet contahis outer walls 15 
defining the outer dimensions of said cabmet These wafls are nomiaUy made m metaL 
Moreover, the cabinet also comprises mner waUs 16 defining the outer dimensions of 
fire chest fi«ezer compartment 1 7. m tfie space 1 8 between flie ont«r and imier walls an 
insalatidn layer is fomied. said layer aiclosing the floor ami side iimH walls. TTw imi^ 
waBs 16 may for instance be designed wim grooves (not shown) tbat extend m certain 
directions along its smfece. By domg that an ahflow will always be able 1» pass upward 
or downwaid in the figure atong the inner waU 16. If the mner waU 16 only is flat, there 
is a risk that some food products wiU block die airflow along the walls. The grooves 
will make the blocking almost impossible. 



Tbe cabiart also c«miprises a door of fid 19, fiom now on named door. Trtiidi m 
closed, horizontal position confeibutes to enclose said freezer compartment 17. The door 
is piefiaably hanged by hinges (not shown) which guides said door between its open 
and closed position. Moreover, gaskets are used (not shown) vduch contributes 1o 
achieve an airtight sealing of die con^artment The door also has an outer wall 20 and 
an imier waU 46 between which msulation is placed. Together, wifli the rest of die 
cabinet the compartment is hereby suflBciently insulated to keg, its freezing 
tempemture. The imier waU may also for instam:e be designed with grooves that extend 
m certain directions along its smfiu^ By doing that an airflow wiU always be able to 

pass from the right to left m the figme along the imier waM 46. If the inner wall 46 only 
is flat, there is a risk that some finxl products will block the airflow along the walls. The 
grooves wiU make the bloddng ahnost hnpossible. 

Fig. 1 also shows nnportant parts of the cooKng system, which system defines the scope 
of the present invention. The unportant parts are the refrigerated air simply system 21 
and the floor ducting part 22. The system wiU be described more in details in relation to 
fig. 2 - 7 and the part m relation to fig. 8 - II. The system is in the illustrative 
embodimrait positioned inside the space enclosed by the outer walls 1 5. 



The cabinet also comprises a machine compartment 23, see fig. 12. positioned in flie 
lowest right part of the cabinet shown in fig. 1. hi flus compartment Ihss compiessoc (not 
shown) and means (not shown) for fiost water drainage are positionedL The 
conpattment prefoiably has an opaiing (not shown) &cing die area suiroimding said 
cabinet in order fiir heat ftom the compressor to be ranoved efficiently. The machine 
coiiq>attment does not have any qpaing finiiig fbe &&saaa campartment 17. The means 
for fiost water drainage could fiw instance comprise a heated tray (not shown) on which 
the fiost water is vaporized- The heating energy finm the conQnessor enables this. Other 
solutions for fi»st water drainage are of course possible. The fiost waier originates from 
the lefiigeiated air siq>ply system 21descnbed further below, and is drained fiom flw 
refiigerated air simply system to the machme compartment tiuougfa at least one drainage 
pipe connecting the syston with the heated tcay or else. 



MoreovCT, pipes connect the refiigerated air supply system 21 with the compressor in 
order for the refiigerant to circulate and transport the he^ anKfflr collected at the 
ev^rator. Other parts, such as a control system (not shown) and seoscas (not dMiwn) 
do . also communicate with eaxh other, the tefiigenited air supply system and the 
compressor. The pipes together with fbo coinpressor, die watw dramage means, tho 
refiigerated ahr supply system and .fiie control system Vrith sensors together SoaoB the 
coaling system operating said chest fi«ezer. 



The volume occqned by the machine compartment 23 results m that the fteezer 
compartment 17 loses some of its volume. Inside the compartment the inner walls 16 
win therefore fijnn a sh6lf plane 52. This is shown m figure 12, fa common woidmg the 
machine compartment is called die "doghouse". M fig. 12^ showing a cross sectional 
side view of On cabmet, tte machine house is numb^ 23. The figure shows that a 
Oiest fieezer cabinet, whicA despite ttie inner walls 16, has die outer walls 15. 



In fig. 12 a machine compartment waUs 24 defines the conqrartment 23. The machine 
«5ompartment waUs sqiaiate the fieezer compartment 17 fiom the compressor and 
insulation is also placed in die space between the inner walls 16 and die machine 
compartment walls 24 to avoid compressor heat to reach the freezer compartment 
Moreover, the outer wall 15 also surrounds die machine compartment except for at least 



one opening ventilating compressor heat fiom the machine compartment. TTiis kind of 
solntion is very common in chest fieezeis today. The machine compartoent waU is 
designed to aUow fiir pipes to comiect the fieezer compartment wifli the machine 
compartment 



Fig. 2 shows a petqiective view of the refiigemted air supply sy^ and fig. 3 
shows a side view of the same system. The system accorfing to (he illustrative 
embodiment is as shown m fig. 1 aiid 12 positioned inside the ftee2«r compartment 17. 

In fig. 12 it <an be seal how Ihe lefiigerated air swly system designed to fit with 
compartment shape fonned by the madrine compartment B should be understood by a 
person skilled in the art that the i«fiig«ated air sq.ply system may also be placed in a 
^ial compartment separated fiom Ae fieezer Compartment, meaning that walls 
divides the fi^ compartment into a q,ace inside wMch the system is positioned and 
a space fomung the actual fi«ezer compartment Both ipaces are Oen inside fl« volume 
^iclosed by the insulation. 



lUe lefiigemted air supply systems main.parts 21 are.a return ducting part 25. an 

evaporator 26, a fiost water-coUecting tmy 27 arid a motor and fen 28. The ev^Kmitnr^ 
a common type with fins and tubes fomnng its design. The fins enable for a logo 
contact surfece with the surrounding air. The ev^«,rator is fiirther designed and 

positioned so that air can easUy flow through it ma substantially vertical direction The 
evapoml^ is comiected to the conq,ressor through pipes «rtending betwea, tixe fieezer 
conqiartment and the machine compartment As illustrated in fig. 1 - 3 and 12 the 
evaporator m the ilhishative embodiment is positioned between the retmn dncting'part 
25 and the hmer wall 1 6. A fiost-fi«e system compromismg heat cables (not shown) is 
adapted to die refiigerated ah: supply system. Hie heat cables is placed on the fins and 
switched on regularly in order to melt and thereby remove fiost ice collected on the 
evaporator. The fiost ice is generated by the moisturized air flowing fiom the fieezer 
conqjartment 17 and fluough the ev^oiator. • 

The water-coUecting tmy 27 is placed wider the evaporator 26 and coUects the melting 
fiost water generated when the heat cables melts Uie ice. Ihe tray is fiirther connected to 
tiie drainage pipes (not shown) guiding the water out to tire machine compartment 23 
where it preferable is vaporized on a tray by tiie compressor heat The motor and fan 28 
is positioned substantially above tiie evaporator and preferably during opemtion brings 



air through the eviqK>rator. It may iilso be possible to ofiera^ tfae mot»r in-ffli opposite 
direction to nanove fiost ice collected on &e fim blades. Fig. 3 shows a cross sectional 
view of the reftigerated air supply system. The waterH»Uecting tray is not visible in this 
figure. 



As iihistrated in fig. 3. &e evqmator 26 is placed in a vertical position just bdiind the 
return ductmg part 25 . As described kter air wiH be able to flow verticaUy upwai^ in 
the ^ace between the return ducting part and fte inner waU aide 16 or sides against 
which said part is placed, in which space the evaporator also is placed. Tte fen and 
motor 28 can also be seen, said motor having a horizontal axis 29 and a vertical fen with 
fen blades 36. It should be understood apersonskilledintheartthatoaier arrangements 
of Ihe evaporator and fte fen and motor also fell within the scope of the invention. For 
instance, the axis may lean a certain degree in order to achieve better operating 
conditions. 



The arrangement of the evaporator 26 and fen and motor 28 much depemls on^tfae - 
design of the return ducting part 25. Has part will now ha described in telaiion to fig. .4 
- 7. There an some demands on said part 25. First of all, it is essential fliat the ductmg 
part is desigued to interact with the cabinet compartment Secondly, it is very inqiortant 
the part occupies as Ktfle volume as possible. Moreover, the part should also be 
designed so Oat the evaporator, fen and motor fits behind it. FinaBy and most 
important, the return ducting part should be designed so that the best operating 
conditicm is adiieved for fiie cabinet. 



Fig. 4 shows an iUustrative embodiment of the return ducting part 25 in a ftont 
perspective view, said fioiit facing the fteezer compartment 17 when mounted therein. 
Fig. 5 shows a fiont view of the part. Fig. 6 shows a back perspective view, said back 
feeing the evaporator 26, fen and motor 28. Fig. 7 shows a back view. Referring to fig. 
4 and 6 the return ducting part wiU now be described in more detail. 
The return ducting part 25 comprises a lower 90 degrees angled piece 31 and an i^per 
enclosing piece 34 preferably made in one piece. The angle of the lower piece 
corresponds to the angle of the machine compartment walls 24 separ^g the fieezer 
compartment 17 &om the machine compartment 23. This means that the piece is 
designed to cooperatte with the shape of the imier waUs 16 forced to their shape by the 



maBhine coai»artmentrlt*8boiad-be ui^^ a penbn-slallea in die artlfia a 
different shiqie of die return duGting part also fells wOm die scope of die inventioii. 
which is to design die return doctmg part 25 so flwt it cooperates widi die cabinet 
freezer con^artmeiit inner walls 16 in die best way possilile and also solves die objects 
of die cooling system described wlier in diis document 



In diis e 
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designed widi ducting means 32 in a manner so diat ducts are created when the return 
ducting part 25 is placed against die inner wall or walls 16 of die fieezer con^artmenl 
17. When placed inside die compartment die lowest part 33 of die lower piece will not 
reach aU die way down to die floor of die fieezer compartment 17. Instead diere will be 
a distance between die said floor and die lower piece creating an inlet where air may 
flow fiom die floor area m into die diicts md upwards towards die space between die 
uppec enclosing piece 34 and die inner waU or waUs 16 against which die refiigerating 
part 21 is placed. A persoii sldlled m die art wiH uiiderstand diat anodic 
inlet also falls widiin die scope of flie mvendon, such a design for hstance using a grill, 
.such as diB grill opening 39 descaibed fiiidierbelow.. 

■ 

As ainstrated in die figures, die ducting means form two dncts at its lowest vertical part 
and four ducts at its upper horizontal part. One reason for diat is diat die design wifli 
four ducts will create a stronger construction, which is necessary suice die horizontal 
part has to cope widi heavy food products diat may be placed diereon. Anodier reason is 
that die design widi two ducts wiU improve die airflow conditions in die ducts and in 
die inlet The mam target is to enable for air to flow as effective as possible. 

The return ducting part 25 preferably extends between two opposite sidewalls of die 
inner walls 16 where die contact between die part and each waU is jnade to achieve an 
airtigjit attachment. The dr should not be able to leak out on its way upwards between 
said part and die inner waU or walls 16. Anodier alterative is to design die return 
ducting part 25 so diat it does not extend aU die way between two opposite walls. Hie 
main demand is however always to avoid air leakage and in such a case sidewalk at die 
return ducting part are needed mstead. As mentioned earUer it should be understood by 
die person skilled in die art tiiat anodier design of die return ducting part is possible 
widim die scope of die invention. This may for instance result in tiiat die refiigerated air 



r.supply sjistem 21 could be positioned in one of the comers of the fieezir^cximpaiM 
17 against one or mote of the um€a: walls 16. 

Anofh^ altem^ve is to design the return ducting part 25 as a sqyarate unit wilii 
smxounding walls forming the ducts mentioned and the space inside which the 
ev^rator 26 is positioned. In such an embodiment die inner wall or walls does not 
contribute to ^close said ducts or the evsqporator. Ibstt^ the return ducting part is only 
placed next to the wall or walls. Moreover, the scope is not only the position of the 
refirig^ted air supply system. It is also among other things fi&e achievement of a 
refiigorating airflow through the compartment bringing heat and moisture out of the 
fieezer compartment This is enabled by anuUging die parts: the return ducting part 25, 
the 6viQK>rator 26 and the Sm and motor 28, in the most proper way inside the Cbi^ 
fteezor cabinet. 

• • • 

The upper ^dosmg pece 34 covers die evaporator 26 and the fm and motor 2S placed 
between said piece and the inner wall side orsides 16. Moreover, it makes.sure that air 
flowing upwards fiom the lowet piece i& guided farther • upwards and through the- 
evaporator. The enclosing piece is also designed to solve die demand mentioned 
earlier. 

The return ducting part 30 has an opening 35 in its upper part In fig. 6 -7 the circular 

opening is visible. As shown in fig. 3 die fan blades 36 coidd preferably extend through 

the opemng and move freely therein. Moreover, an airflow directing part 37 is attached 

to the return ducting part on the side of it which feces the fijeezer compartment This 

directing part is an important part of the invention. The part is more visible in fig. 3- 5. 

Said part has a lower leaning section 38 directing the airflow from die opening 35 

i9>ward towards two opeiung grills 39. The air flowing out fiom the opem'ng will be 

. ■ 
forced to pass through these grills in a high speed because of the limited area of those 

grills in relation the area between die return ducting part and the iimer wall or walls 16. 

It is very important that the fen and the airflow directing part 37 cooperate in an 

effective way. Th^fore, the design of both parts and the position and direction should 

_ * • 

be considered. The illustrative embodiment proposes a suitable solution. However, it 

should be und^tood that other solutions also falls withiri the scope of the invention. 



rTbis for instancemeans that liie airflow dh^ect^ pait ihay have another airangCTienl dF 
opening grills. However, it is iinp<»:bnt that the opening grill/-s discharge the airflow in 
the upp^otnost part of compartment. The reascm for that will be described fiirflier later 
on. This means diat the return discting part needs to extend the entire way fix^m the 
fieezCT coinparlmmt floor area all lbs way lip to its most uppermost axea. 

Now moving over to the floor ducting part 22. The part is not necessary for flie 
operation of ttie C3iest fieezer cabinet but will however result in an ind|>tovement in its 
c^seration. The floor ducting part will be described in relation to fig. 8 - 11. Fig. 8 
shows a front view of the part, fig. 9 shows a cross sectional view at C-C of the same 
part, fig. 10 shows fiont perspective view of the part and fig. 1 1 ^aws a back 
pei^ective view of flie part. In fig. 1 the floor ducting part is shown to^ttier with the 
cabinet In use» it will be placed horizontally on the floor inside the freezer compartment 
17. The front side (see fig. 8 and 10) &ces iqpwaid and the backsicte (see fig. 11) fru:es 
the floor. 

^' • • - . . • • , . 

The floor ducting part 22. has a. substantially flat frmit side. Moreov^, it has two .* 
recsesses 40 in <me of its aids.:Wfain the floor ducting part is placed inside flie 
compartment these recesses will cooperate with the lowest part 33 of the low^ piece 3:1 
so that air can flow fiiom a space undefneafli the ducting part into the ducte fomied 
betweeai the lower piece and the inn^ walls side or ^des 16. This airflow will be 
desoibed finlher below. The ducting part also has an opting grill 41 in its other end, 
the grill comprising separated supports 42. As seen in fig. 1 and 10- 11 the grill part is 
angled in relation to the rest of &e ductizig part. This means that wbm flie ducting part 
rests on flie freezer compartment floor, it will substantiaUy cover the floor and create a 
leaning grill opening at the lowest left part, see fig. 1, of the compartment It should be 
understood by a person skilled in the art that opening grills having another certain angle 
or another design falls within the scope of doe invention. 

Now moving over to the backside of the floor ducting part. Fig. 9 shows a cross section 
of the ducting part. As shown, the backside 43 comprises separated ribs 44. These ribs 
have a common distance in relation to each otiier and have the same length, in fig. 11 it 
can be seen that these ribs extend all the way between the recesses 40 and the grill 
opening 41. The supports 42 correspond with the ribs 44 in tiie illustrative embodiment 



It ahould .be understood by a penoti skilled in the art another .fistanoe and design dfffiT 

nbs also fells within the scope of the invention. Bs main tasks «^ 

heavy wei^t of aU the fiK,d products placed fteteoi, be light and easy to r^^^^ 
Older for the user to clean the fieezer con^artment and to provide floor ducts 
undemeadi the floor ductmg part 22 competing the grill opening 4 1 with the return 
ducting part 2 1 . ll.e ducts provided win be described furth^ below, lie ducting part is 
preferably made in one piece in a stroug and light plastic mataiai. 

The fiont side of the floor ducting part 22 may for instance also be desi^ 

that grooves extending in certain directions along its surfece are created. By doing that 

an airflow wiU always be able to pass upward or downward in the figure along the 
ducting part. If the fiont side only is flat, there is a risk that some food prod«.ts wiU 
blodc the airflow aloug flie ducting part. The g,t,aves will make this bloddng ahnost 
impossible. 

The main task of the present is to provide a coolmg system for a Chest fleezer w^^^ 
«»ables a fiost-fi^ fleeter compartmew 17 and ako-iinprovte . 
the re&gerated ^ supply system and the foodstaff:. Meieover. it is also important to • 
prmide a cooling system for a chest ftee^ ^di is ea^ to implement mto an ordinary 
chest flcezer compartment for production. The present invention provides a solution to 
liiese problCTis. 



x^erang to ng. 12 flie operation of the chest fiwzer 
figure shows a cross section nf th^ «»a*s»^.^^ ^ 



the fteezer compartment 17. The evaporator 26. the fen and motor 28 can be seen. 
Moreover, the imier walls 1 6 ar« shown together with the machine compartment walls 
24, the outer walls 15 and the space 18 in which insulation is placed. lUe figme also 
shows the lower piece 31, the enclosing piece 34 and the airflow directing part 37 Jn 
the lowest part of the freezer compartment, the floor dUctmg part 22 is positioned 
lestmg on the compartment floor. The ribs 44 create ducts extending fiom the left to the 
nght m the figure. The ducts connect the griU opening 41 with the lowest part 33 of the 
lower piece. 
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When operatm^ die S3«iems wks as foHows. A cotttoi System controlTtlie operatioB 
of the refiigBtated air supply system 21 and tiie compressor in oider to achieve a good 
fiwzer envinmment based on tiie settings made by the user. The system may also 
cwnijrise means in oider to detect &e conditioiis of the food products and ad^ts its 
operatfen according to that. Eveiy system uses sensors placed in fieezer ccHiipartment 
17 and near the refiigerated air supply system 2 1 in order to detect the conditions, such 
as 1bo temperature and niaybe also the moisture level. The refiigerated air st^ly 
systein also comprises fi»st-free means in the form of a heating wire attached to the 
evaporator; The operation of fte fiost-fiee means is for instance based on information 
fibm an ic&«ollectiQg sensor on the evaporator, cc^tions scaised by the other sensois 
by a tiihe sdiednle. 



•* • 



When operating, the ftn and motor part 28 wiU create an airflow 45 that is forced out 
through the grill openings 39 of the airflow directing part 37 into the fieezer 
compartmettt 17. The air ^ then be spread out in the compartment Arrows 47 shows 
flwt Most inq>ortant is the airflow along flie inner waH 46 of the lid 19. If there are 
some of the earlier mentioned grooves ,on.4hBJ inner wrfl 46 there will not be aiqr 
bloddng^risfc of the airflow. This also concerns the mneif walls 16 along which the 
airflow should also be able to flow. If the air flows sufficiently aldng the Ud inner waU 
46 it will abo be able to flow vertically downwards into different parts of the 
compartment Obviousfy. the airflow Very mudi depends on how the food products are 
stored m the compartment If there is a lot of airspace between them the airflow will be 
able to achieve a better reach and contact On the other hand, if flie user has been very 
ambitious storing as much as possible into the compartment, the airflow wfll be less 
even meamng that it will be less effective to reach and get m contact with the food 
products. In perfect coiiditions the airflow wiH reach all parts of the compartment and 
thereby be able to bring as much heat and moisture as possible out from the 
compartment ■ 



The au- is forced downwards in the fi^ezef compartment 17 towards the outlet foimed 
by the griU opening 41 at the floor ductmg part. Since the griU openmg 41 is positioned 
in the opposite direction in relation to the grill openings 39 at the airflow directing part 
37, the airflow will have to cross the whole compartment This is hnportant in order to 
improve the airflow capacity. If there are some of flie earlier mentioned grooves on the 



: ^^^^.^^^-^C^^ dupting Jpart 22 there will not be any blocking risk of the airflow; The 
arrow 48 shows how the heated and moisturized airflow is flowing into the ducts 
fonned underneath the ductiAg part The airflow is then fiarfher guided to &e ri^ 
illustrated by (he aixows 49. Tte air Iken flows upwazds along the ducts fonned between 
the lower part 31 and the inner walls 16 towards fkc evaporator 26, see anows SO, 

Wbm readnng flie ev^orator 26 die aiiflow will pass tfarou^ it The heat will then be 
collected by the evaporator and moisture be condoosed on the ev^qtorator fins, Itie 
cold^ and dryer airflow will then flow out towards the fan and motor 28, see ariow S 1 . 
Hie airflow has thereby readied its ori^nal position. The past and motor then again 
forces it out into the freezer compartmot. The control system will operate the fya and 
motor and the compressor so that the ev^orator removes the rig^t animint of heat Hie 
firost-free system will also melt and remove the frosted condense water collected, so that 
the refiigerator system keeps its e&d&acy, 

* 

The cdiest freezer may also be.used* without .die. floor ductitie part 22. The distance., 
between the lowest part 33* of the retoni 'ductingvpart and.tfae. freezer .conq>artmmt flooy . 
will then fonn the opening into which the air .firai the grill opening 39 will flow. This . 
will result in that the airflow will not reach the whole compartment as good as when flue 
ducting part is used. 

The iUustrated system will solve the above-mentioned object It should be understand be 
a person skilled in the art that other dynamic systons having the similar solution of the 

■ 

refrigerated afr supply systCTi also fidls widiin the scope of die invention. 

It will be api»:eciated by those ordinary people sildlled in the art that the present 
invention can be mibodied in other ^ecific forms vritfaout departing from the spirit or 
essential character lhereo£ The present disclosed embodiment is therefore considered in 
all respect to be illustrative and not restrictive. The appended claims rather than the 
fcMTOgoing description indicate the scope of the invention, and all changes that come 
within the meaning and range of equivalents thereof are intended to be embraced 
thereio. 



1. A refrigerated air supply system (21) for a freezer and/or refrigerator cabinet having 
at least one cabinet cotnpartment (17) at least partly defined by inner walls (16), an 
insulation layer at least partly enclosing said cabinet compartment, said cabinet 
conq>artment (17) having a conq>artment opening feeing substantially upwards which 
compartment opening connects said cabinet contipartment (17). with the space 
surrounding said cabmet, said cabinet also comprising a door (19) which in one position 
covers said compartmeni opaiing and substantially closes said cabinet compartment 
(17), said cabinet also comprising a machine compartment (23) for storing at least one 
con^ressor» at least one of said inner walls (16) having a substantially hori2x>ntal shelf 
(52) plane, at least one of the planes (5?) being positioned vertically above said machine 
compartment (23), characterized in 

- that said refrigerated air supply system (21) is positioned inside at least one of said 
cabinet compartments, the system comprising at least one evaporator (26), at least one 
return ducting part (2 1 ) and at least one fan (28), 

that said refrigerated air supply system (21) comprises at least one air supply outlet 
(39) which provides an airflow (47) into at least one of said cabinet compartments (17) . 
and at least one air supply inlet which brings an airflow (SO) out from at least one said 
cabinet compartments (17). 

2. V^frigerated air supply system according to claim 1 characterized in that said 
evaporator (26) is positioned in a substantially vertical or leaning position, 

3. Refrigerated air supply system according to any of the preceding claims 
characterized In that said evaporator (26) comprises fins oriented to enable for a 
substantially vertical airflow (50) to pass throu^ the evaporator (26) • 

4. Refrigerated air supply system according to any of the preceding claims 
characterized in that at least one of said evaporators (26) is being positioned betv^een 
one of said return ducting parts (25) at least one of said inner walls (16)» 

5. Refrigerated air supply system according to any of the preceding claims 
characterized in that at least one of said fims (28) is being positioned substantially 
vertically above said evaporator (26). 



6. Reffigerated ak supply system according to: any^ 

characterized in Ihat at least one of said fans (28) during operation comprised means 
which creates an airflow (50) that passes through the evaporator (26). 

7. Refiigerated air supply system according to any of the preceding claims 
characterized in that at least one of said &ns (28) is being positioned between one of 
said return ducting parts (25) and at least one of said inner walls (16). 

8. Refrigerated air supply system according to any of the preceding claims 
characterized in that the air supply system (21) comprises a frost-free system with at 
least one heating cable mounted at least one of said evaporator (26) and at least one 
water-collecting part (27) positioned vertically below that evaporator (26), said water- 
collecting part (27) comprising means to collect water from that evaporator (26). 

9- Refrigerated air supply system according to any of the preceding claims 
characterized in that said door (19) on the underside (46) which faces the cabinet 
compartment (17) comprises grooves or similar which improves an airflow (47) passing 
along the underside (46). 

♦ 

10. Refrigerated air supply system according to any of the preceding claims 
characterized in that at least one of said air supply outlets (39) and at least oiie of said 
air supply inlets is formed at return ducting part (25). 

11. Refrigerated air supply system according to claim 10 characterized in that that at 
least one of said retorn ducting parts (25) comprises an airflow directing part (37) 
forming at least one of said air supply outlets (39), the outlet substantially vertically 
&cing said cabinet compartment (17) and providing said airflow (47) so ttiat it during at 
least some occasions at least partly passes along the underside (46) of said door (19), 
said underside (46) facing the cabinet compartment (17). 



. 12. Refrigejated air siq)ply;system.according to any of the claims-lO - 1 1 characterizefl^' 
in that the distance between the lowest end (33) of said return ducting part (25) and the 
lowest part of said cabinet compartment (17) forms at least one of said air supply inlets, 
the air supply inlet bringing an airflow (50) out from the lowest end of the cabinet 
compartment (17). 

13. Refrigerated air supply system according to any of the claims 10-12 characterized 
in that at least one of said air supply outlets (39) and/or at least one of said air supply 
inlets comprise means forming a grill partly covering the outlet and/or inlet 

14. Refrigerated air supply system according to any of the preceding claims 
characterized in that at least one of said return ducting part (25) is designed to 
cooperate with at least one of said inner walls (16) so that a substantially airtight surface 
contact is achieved between the part (25) and the inner wall (16), said part (25) together 
with the inner wall (16) together at least partly contributes to enclose a refrigerator 
compartment inside which at least one of the evaporators (26) and/or at least one of the 
&ns (28) is positioned. 

15. Refrigerated air supply system according to any of the preceding claims 
characterized in that said return ducting part has surrounding walls at least partly 
contributing to . enclose a refrigerator compartment inside which at least one of the 
evaporators (26) and/or at least one of the fans (28) is positioned 

16. Refrigerated air supply system according to any of the claims 14 - 15 characterized 
In that said refrigerator compartment extends between at least one of said air supply 
outlets (39). and at least one of said air supply inlets, 

17. Refrigerated air s\q>ply system according to claims 16 characterized in that at least 
one duct (32) is formed in the lower part (31) of said refrigerator compartment, said 
duct (32) extending substantially in parallel with at least one of said inner walls (16) and 
creating a connection for an airflow between at least one of said air supply outlets, at 
least one of said air supply inlets and said evaporator (26). 



18. Refiig^ted air «ipp|y system acct^dipg. to. ..any .of. the p,«:eding claims 
characterized in that said return ducting part (25) at least partly is positi6ned verticaUy 
above said shelf plane (52). 

19. Refrigerated air supply system according to any of the preceding claims 
characterized in that said air supply system (21) comprises a floor ducting part (22) 
providing ducts extending along the lowest substantially horizontal part of said cabinet 
compartment (17), said floor ducting part in each end having at least one floor duct 
openmg (40 - 41) creating a comiection for an airflow between at least one of the ducts 
and the cabinet compartment (17) and/or at least one of said air supply inlets. 

20. Refiigerated air supply system according to claim 19 characterized in that at least 
one of said floor duct openiiigs (41) comprise means (42) forming a grill partly covering 
the opening (41), 

21. Refrigerated air supply system according to any of the claims 19-20 characterized 
in that said floor ductmg part (22) is detachably positioned ii^ide said cabinet 
compartment (17). 

22. Refrigerated air supply system according to any of the preceding claims 
characterized in that at least one of said imier walls (16) and/or the floor ducting parts 
(22) side facing the cabinet compartment (17) comprises grooves or sitnilar which 
improves an airflow passing along the wall or part 



. ABSTRACT ... 

The present invention relates to a refrigerated air supply system (21) for a freezer and/or 
refrigerator cabinet having at least one cabinet compartment (17) at least partly defined 
by inner walls (16), an msulation layer at least partly enclosing said cabinet 
compartment Said cabinet compartment (17) has an compartment opening facing 
substantially upwards, which compartment opening connects said Cabinet con^artment 
(17) with the space surrounding said cabinet, said cabinet also comprising a door (19) 
which in one position covers said compartment opening and substantially encloses said 
cabinet compartment (17). The cabinet further comprises a machine compartment (23) 
for storing at least a compressor, at least one of said inner walls (26) having a 
substanti^ly horizontal shelf plane (52) where at least one of the planes (52) is being 
positioned vertically above said machine conq>artment (23). 

The refrigerated air supply system (21) of the present mvention is positioned inside at 
least one of said cabinet compartmmts» the system comprising at least one evaporator 
(26), at least one return ducting part (21) and at least one fen (28). Said refrigerated air 
supply system (21) further comprises at least one air supply outlet (39) which provides 
an airflow (47) into at least one of said cabinet compartments (17) and at least one air 
supply inlet which brings an airflow (50) out from at least one of said cabinet 
compartments (17). 
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